Abstract: Nearly half the world's vascular plant species and one-third of terrestrial vertebrates are endemic to 25 "hotspots" of biodiversity, each of which has at least 1500 endemic plant species. None of these hotspots
Introduction
Four general principles combine to present one of the greatest challenges for conservation. First, most species have small range sizes relative to the mean range size, increasing their probability of extinction by chance alone (Gaston 1994) . Second, species with small ranges also tend to be scarce within those ranges (Brown 1984) , so their probability of extinction is increased on two counts. Third, the consistent mechanisms underlying the evolution of small range (Fjeldså & Lovett 1997) mean that most such species co-occur. Stattersfield et al. (1998) demonstrated this convincingly for birds. Finally, most of these areas of co-occurrence of species with small ranges-call them centers of endemism-are disproportionately threatened by human activity (Cincotta et al. 2000) . Myers et al. (2000) quantified this. Twenty-five biogeographically distinctive "hotspots" each have 0.5% or more of the world's flora completely restricted to their boundaries and have already lost 70% or more of their original geographic extent. The hotspots are therefore both irreplaceable and vulnerable ( Margules & Pressey 2000) . In combination, these hotspots hold the entire ranges of 44% of the world's plants and 35% of terrestrial vertebrates in just 1.4% of the land area. Nature has put many of her eggs in a few baskets, and we are in danger of dropping even these.
Where are these hotspots? We plotted the distribution and relative densities of endemics across the 25 hotspots as presented by Myers et al. (2000) (Fig. 1) . We cannot simply map numbers of endemic species, because the hotspots (and countries) are different sizes and larger areas tend to hold more endemics. Furthermore, this relationship is not linear; it is probably a power function (Harte & Kinzig 1997) . Therefore, we factored out area by plotting numbers of endemics against original hotspot area, fitting a power function and taking residuals about this line (Balmford & Long 1995) . These residuals represent the relative density of endemics, which we plotted onto the map. The residuals are qualitatively similar if based on remaining hotspot area. Most (15) of the hotspots hold predominantly tropical rainforest; five hold Mediterranean-type vegetation, three temperate forest, one tropical dry forest (Brazil's Cerrado), and one semidesert (Succulent Karoo).
Given these enormous concentrations of small-ranged species in places where most natural habitat has already been cleared, we expect that many of the hotspot endemics will have become extinct . Habitat loss accurately predicts species loss in regions where the habitat loss occurred a long time ago ( Dial 1994; Pimm & Askins 1995) . However, there is a time lag between habitat loss and species loss ( Brooks et al. 1999 a ) . For well-known taxa, one can detect this time lag in the form of population declines toward extinction. Such information is compiled in the World Conservation Union (IUCN) Red Data books (Baillie & Groombridge 1996; Walter & Gillett 1998) . The very act of listing a taxon as threatened should stimulate conservation measures to preempt its decline to extinction (Collar 1996) . Nevertheless, for both birds and mammals, the proportion of deforestation in both insular Southeast Asia ( Magsalay et al. 1995; Brooks et al. 1997 Brooks et al. , 1999 and Brazil's Atlantic forest ( Brooks & Balmford 1996; Brooks et al. 1999 c ; Grelle et al. 1999) dicts the numbers of threatened species. This suggests that extinctions are likely to occur in the absence of concerted conservation efforts.
consistently pretos sitios estén extintas o -porque la pérdida de hábitat es reciente -se encuentren amenazadas de extinción. Utilizamos Listas Rojas de UICN para comprobar esta predicción. En general, entre la mitad y dos tercios de las plantas amenazadas y el 57% de los vertebrados terrestres amenazados son endémicos de áreas críticas para la biodiversidad. Para aves y mamíferos en general, las predicciones de extinción en las áreas críticas para la biodiversidad, basadas en la pérdida de hábitat, coinciden con el número de especies consideradas extintas o amenazadas independientemente. En dos clases de áreas críticas para la biodiversidad la coincidencia no es muy grande. En islas oceánicas
We tested this expectation for the 25 global hotspots. Specifically, we predicted how many endemic species we expect to lose from each hotspot given the extent of habitat destruction to date. We then compared these predictions to actual numbers of threatened and extinct species and looked for consistent patterns in these comparisons. Finally, given this loss to date, we asked which hotspots can least afford to lose more habitat and which are likely to suffer most given current rates of loss.
Methods

Prediction of Extinctions following Habitat Loss
The relationship between the number of species in an area and the size of that area, one of the longest-docu- (Myers et al. 2000) with area factored out by plotting numbers of endemics against area, fitting a power function, and taking residuals (representing relative densities of endemic plants) about this line (Balmford & Long 1995) (scale of six equal intervals of 3000, with the darkest reds representing residuals of 10,500 to 14,500 and the lightest Ϫ3500 to Ϫ1500). (b) Distribution of endemic vertebrates across the hotspots (Myers et al. 2000) , with area factored out as above (scale of six equal intervals of 300, with the darkest reds representing 1150 to 1450 and the lightest Ϫ350 to Ϫ50). Numbers reference the hotspots as listed in the appendices. mented empirical laws of ecology (Arrhenius 1921) , underpins the prediction of species loss following habitat loss. Traditionally, this relationship has been examined by considering how the number of species varies across areas of varying sizes ( MacArthur & Wilson 1967 ) . To predict extinctions following habitat loss, we applied the same relationship across time, rather than across space (Simberloff 1992) . The exact form of the speciesarea relationship is debated (Connor & McCoy 1979 ), but it is most closely described by a power function, S ϭ cA z , where S is the number of species, A is area, and c and z are constants (Rosenzweig 1995) . Thus, Finally, subtracting from S original gives our prediction of extinctions:
The value of z varies with the system and taxon considered, but in fragmented systems such as hotspots, the value has been empirically shown to approximate 0.25 (Rosenzweig 1995) . We used this value.
One important caveat underlies this method: we considered only species completely restricted to-endemic to-the area A original . We would never expect species not confined to this area to become extinct through habitat loss there (Pimm & Askins 1995) . Myers et al. (2000) provide, for each of the 25 hotspots, the percentage of original habitat remaining and the numbers of endemic species in each of five taxa: birds, mammals, reptiles, amphibians, and plants (Appendix 1). These data were compiled from approximately 800 references in the specialist biogeographic literature by more than 100 biologists with intimate knowledge of the hotspots (Mittermeier et al. 1999) . There is considerable variability in the accuracy of these estimates, especially for plants, but in every case they can be considered conservative because many species undoubtedly remain to be described (Prance et al. 2000) . This is even the case for birds, the best-known higher taxon ( Peterson 1998 ). In addition, many species doubtless became extinct before they could be discovered (Balmford 1996) .
Comparison of Predictions with Species Extinct or Threatened
How many of the hotspots' endemic species are either extinct or threatened with extinction? For all of the ver-
tebrate species on the 1996 IUCN Red List of Threatened Animals (Baillie & Groombridge 1996) , we crosschecked (if not obvious) whether they were endemic to a hotspot and, if so, to which one. For birds, our distributional data source was Collar et al. (1994) . For mammals, we based our classifications on those of Wilson and Reeder (1993) , with further data from Eisenberg (1989) , Eisenberg (1992), da Fonseca et al. (1996) , Gurung and Singh (1996) , Boitani et al. (1999) , Eisenberg and Redford (1999) , and Helin et al. (1999) . For reptiles we used the European Molecular Biology Laboratory/European Bioinformatics Institute reptile database (Uetz & Etzold 1996; Uetz et al. 2001) . For amphibians, we followed the relevant continental chapters in Patterns of Distribution of Amphibians (Borkin 1999; Duellman 1999; Inger 1999; Poynton 1999; Tyler 1999) , supplemented by Frost (1985 Frost ( , 2000 . For all terrestrial vertebrates, we excluded all species listed only under criteria A1/2d (decline due to direct exploitation) or D (naturally tiny population or range) because these would be listed as threatened even if their habitat was completely intact.
For plants, we followed the distributional information given by Walter and Gillett (1998) , supplemented for tree distributions by Oldfield et al. (1998) , except for the Cape Floristic Province and the Succulent Karoo, for which we took data directly from Hilton-Taylor (1996) . This information varies considerably in resolution, so we used only the minimum estimate for numbers of threatened endemics per hotspot. We excluded many (10,556) species that were possible but not definite threatened hotspot endemics. We outline ( by hotspot) how we classified species listed for various areas in Walter and Gillett (1998) in Appendix 2. Walter and Gillett (1998) assessed species following the pre-1994 Red List categories, and therefore for plants we included species listed in the old categories R (rare) and I (indeterminate). These categories were subsumed into one of the threatened categories, particularly under criterion D, into the category of lower risk-near threatened, and into data deficient by the standards of the IUCN ( World Conservation Union [IUCN] 1994). These reclassifications cannot now be distinguished, so we followed the pre-1994 categories, with caution, for plants. The 2000 IUCN Red List of Threatened Species (HiltonTaylor 2000) updates the status of vertebrates, but Walter and Gillett (1998) remain the key information source for threatened plants, so we did not update any of our lists.
The red lists ( Baillie & Groombridge 1996; Walter & Gillett 1998 ) also provided lists of extinct species. However, probably because the aim of the red lists is, by definition, to prevent extinction, those species already lost were treated rather poorly. To redress this problem, the Committee on Recently Extinct Organisms (CREO) has been formed to document recent extinctions (CREO 1999) . All species listed as extinct by CREO are therefore confirmed not only to be valid taxonomically, but also to have become extinct since 1500 A . D . but remained unrecorded despite comprehensive searching in subsequent surveys. There is a compatibility factor of only 49% between the mammal list of MacPhee and Flemming (1999) and the list of extinct mammals of Baillie and Groombridge (1996) , with much of this difference being due to differing taxonomies. For birds, the compatibility factor is slightly higher at 65% (Brooks 2000) . We therefore used the CREO lists for both mammals and birds, adding those species listed by the IUCN as extinct in the wild. We included as threatened the species listed as extinct by Baillie and Groombridge (1996) but as extant, mainly because of more recent information, by MacPhee and Flemming (1999) or Brooks (2000) . For reptiles, amphibians, and plants, which have yet to be assessed by CREO, we followed Baillie and Groombridge (1996) and Walter and Gillett (1998) .
We summed the numbers of endemics in each hotspot that were either threatened with extinction or were extinct already. Using a chi-square test, we then compared these as proportions of the total number of endemics in each hotspot to the proportions expected based on habitat loss. In cases where the expected number of extinctions was Ͻ 5, the sampling distribution of chi-square no longer approximated the chi-square distribution, so we used Yates's correction (Spiegel 1994) .
Predictions of Future Losses
The comparisons-of proportions of hotspot endemics actually threatened or extinct with proportions predicted to be extinct-give an indication of the threat that has resulted from habitat loss. A pressing matter that remains, one that must be factored into consideration of conservation priority, is the question of which hotspots stand to lose the most additional species as a result of habitat loss in the future. Myers et al. (2000) addressed this question by calculating, for each hotspot, the number of endemics per unit area. We improved on this calculation by using the species-area relationship to predict how many more endemics could be lost from each hotspot given additional habitat loss beyond that which has occurred already. We did this by assuming a given absolute amount of additional habitat loss across all hotspots and by estimating actual habitat loss over the next 5 years.
For the first method, we assumed that a further 1000 km 2 of each hotspot is cleared. This is an arbitrary value equivalent to half the extent of the hotspot with the least remaining habitat, the Eastern Arc and Coastal Forests of Tanzania-Kenya. To predict how many more extinctions among each hotspot's endemics this habitat destruction would cause, we subtracted this 1000 km 2 from the current extent of surviving habitat in each hotspot and calculated the new percent area of each hotspot. We then substituted these percentages into equation 5 to calculate the new total number of predicted extinctions. Finally, we subtracted from this value the predicted number of extinctions to date to give the additional number of extinctions we predict would be caused in each hotspot by the destruction of an additional 1000 km 2 of habitat.
For the second method, we estimated annual rates of deforestation based on data provided by the Food and Agriculture Organization (1997). We did this for 13 tropical forest hotspots only (Table 1) . Data are not available for rates of habitat loss in the two tropical Pacific hotspots or for the nontropical forest hotspots. We then calculated the absolute amount of forest lost in a year for each hotspot and hence how much is likely to be lost and the percentage of original habitat surviving after 5 years. As in the first method, we then substituted these percentages into equation 5 to calculate the new total number of predicted extinctions; we then subtracted from this value the predicted number of extinctions to date to give the additional number of extinctions that we predict will occur in each tropical forest hotspot at rates of current deforestation. Ideally, we would sample rate of habitat loss multiple times per hotspot to enable us to fit confidence intervals to these predictions. Such data are not available, however, so we cautiously present single values with the caveat that these will have considerable error associated with them.
Results
Comparison of Predicted Species Extinctions with Species Extinct or Threatened
We first give the numbers of globally threatened and extinct species endemic to each hotspot, excluding those that would be listed as threatened even if their habitat was still completely intact ( (Mittermeier et al. 1999) . Except for amphibians, these proportions are all considerably greater than the proportions of all species that are hotspot endemics ( Myers et al. 2000) : 27% for mammals, 28% for birds, 38% for reptiles, 54% for amphibians, 35% for terrestrial vertebrates overall, and 44% for plants. Does habitat loss predict species threat and extinction accurately, underestimate it, or overestimate it? The numbers of species of hotspot-endemic birds and mammals already considered threatened or extinct and the numbers predicted to have become extinct based on habitat loss to date are broadly similar (Figs. 2 & 3) . We assessed these comparisons quantitatively ( Table 3) . For mammals, fewer species were predicted to have become ex- Myers et al.'s (2000) totals, but the key point is that all of the Caribbean's endemic mammals are either threatened or already extinct (Koopman 1989; Woods 1989) .
tinct than are already threatened or extinct in 17 of the 25 hotspots (significantly fewer in 12 of the 25) and more in 8 of the 25 hotspots (significantly more in 5 of the 25). For birds, fewer species were predicted to have become extinct than are already threatened or extinct in 6 of the 25 hotspots (significantly fewer in 2 of the 25) and more in 19 of the 25 hotspots (significantly more in 11 of the 25). For mammals overall, habitat loss accurately predicted species threat or extinction in 8 of the 25 hotspots. For birds it was an accurate predictor in 12 of the 25 hotspots. For reptiles, amphibians, and plants, habitat loss was a much poorer predictor of threat and extinction ( Table   3 ). For amphibians, habitat loss predicted threat accurately in only five hotspots, four of them temperate: Cape Province, Succulent Karoo, Caucasus, New Zealand, and Polynesia-Micronesia. For reptiles, habitat loss predicted threat in only the first three of these. Far fewer amphibians and reptiles are listed as threatened by Baillie and Groombridge (1996) than we would expect to have become extinct based on habitat loss in all other hotspots. Similarly, for plants, habitat loss predicted fewer extinctions than the minimum numbers of threatened endemics listed by Walter and Gillett (1998) for the California Floristic Province and Succulent Karoo but predicted many more for all other hotspots. 
Predictions of Future Losses
We list predictions of likely future extinctions of endemic plants and terrestrial vertebrates in the hotspots, given loss of an additional 1000 km 2 of habitat in addition to the loss to date ( Table 4) . These predictions inform us about the sensitivity of each hotspot to a given amount of additional habitat loss. For both plants and vertebrates, the eastern arc and coastal forests of Tanzania-Kenya, with its already tiny extent of remaining forest, emerges as the hotspot likely to suffer the most extinctions from a given loss of habitat. The Philippines and Polynesia-Micronesia also stand to lose many endemics from a given incremental deforestation. In addition, the other hotspots with a small total area of habitat remaining-New Caledonia, Caribbean, Western Ghats-Sri Lanka, and Madagascar-were ranked among the top 10 for number of likely extinctions for both plants and terrestrial vertebrates.
Predicted future extinctions based on actual current rates of deforestation (in 13 tropical forest hotspots), rather than on a given incremental loss across the board, present a rather different picture ( Table 5 ). These predictions appear driven more by deforestation rate (Table  1) than by absolute extent of remaining habitat ( Table   4 ). For both plants and vertebrates, the Caribbean stands to lose the most endemics in the future, especially given the rapid rates of deforestation on Haiti and Jamaica (Food and Agriculture Organization 1997). The Tropical Andes, Philippines, Mesoamerica, and Sundaland also rank among the five hotspots likely to lose most plants and vertebrates as a result of forest loss continuing at its current rate, followed closely by Indo-Burma, Madagascar, and Chocó-Darién-Western Ecuador.
Discussion
In general, the extent of habitat loss in each hotspot is a remarkably good predictor of its number of threatened or extinct endemic species. The direct implication is that habitat destruction in the hotspots is leading, or in some cases has already led, to an extinction crisis. Could this result be circular? The criteria A1c, A2c, and B2a-c for red listing all involve measurements of species' habitat decline ( World Conservation Union [IUCN] 1994). But although the species-area relationship produces top-down predictions of extinction, the Red Lists are bottom-up predictions: they depend on knowledge of a species' ecology to assess its conservation status ( Brooks et al. 1999b) . If this were not the case, there would be no reason to list, say, the critically endangered Philippine Eagle (Pithecophaga jefferyi ) differently than the common Philippine Bulbul (Hypsipetes philippensis), despite the fact that both are endemics to the Philippines and have lost approximately the same amount of habitat across their ranges ( Dickinson et al. 1991 ). This argument is also supported by direct evidence: the extent of habitat loss does not always predict numbers of threatened or extinct species, and this deviation from the general pattern is systematic. What causes these systematic deviations?
Underestimates of Threat to Mammals and Birds on Oceanic Islands and in Africa
For birds, the extent of habitat loss only significantly underestimates threat in two hotspots: New Zealand and Polynesia-Micronesia. For mammals, habitat loss underestimates threat in both these hotspots and also in the Caribbean, central Chile, Madagascar, eastern arc and coastal forests of Tanzania-Kenya, West African forests, Cape Floristic Province, Succulent Karoo, Indo-Burma, and southwest Australia. Thus, all hotspots for which habitat loss underestimates threat occur either on oceanic islands ( birds and mammals) or in Africa, IndoBurma, or central Chile (mammals). There are four possible explanations for such underestimation. Three concern potential errors in the parameters used in the species-area prediction. We may have overestimated remaining habitat or percentage of threatened endemics, or we may have underestimated the z value. Predictions of extinctions following habitat loss are relatively insensitive to these errors, however (Brooks et al. 1999c ). Alternatively, and more parsimoniously, habitat loss may appear to underestimate threat if species threatened by (or in synergy with) factors other than habitat loss are included in counts. This is the case both for oceanic islands and Africa. Oceanic islands have suffered massive recent extinctions due to the naivete of their species (Steadman 1995) . In the case of the mainland African hotspots, the threat beyond that due to deforestation comes from introduced species (especially in dry-land hotspots) and from direct exploitation-the bushmeat trade (Wilkie et al. 1992) . Exploitation for the medicinal trade causes a similar situation in Indo-Burma (Srikosamatara et al. 1992) . In none of these cases is threat due to direct exploitation the sole cause of species' declines (in which case they would be excluded under criteria A1/2c); rather, threat acts in conjunction with habitat loss to drive extinction ( Pimm 1996) . In contrast, in Latin America the "empty forest" syndrome is a more common occurrence in the Amazon than in hotspots (Grelle et al. 1999 ).
Overestimates of Threat in Large Hotspots
Habitat loss significantly overestimates threat to birds in 10 hotspots, to mammals in 5 hotspots, and to reptiles, amphibians, and plants in nearly all hotspots. Again, various hypotheses could explain these cases. First, our estimates of remaining habitat may be too low. This is in fact likely because Myers et al. (2000) used data for the extent of surviving primary habitat only, which explains why their data for percentages of remaining habitat are so much lower than those used by Brooks et al. (1997) . This causes habitat loss to overestimate threat unless only strict habitat endemics are included in the calculation (Brooks et al. 1999c) . Alternatively, our estimates of the ratio between threatened and total endemic species may be too low, for example, if the hotspots have passed through "extinction filters"and lost many of their endemics unnoticed (Balmford 1996) . This is especially likely to be the case in those hotspots that have been exposed to intensive agriculture for many thousands of years, such as the Mediterranean basin (Greuter 1994) . It could also apply to island hotspots such as Polynesia-Micronesia, which hold naive endemics particularly vulnerable to depredation by introduced species (Pimm et al. 1994 ), but the fact that habitat loss tends to underestimate extinction on these oceanic-island hotspots suggests that this is not a major factor.
More likely is the possibility of scale dependence (Palmer & White 1994) : habitat loss underestimates threat to large areas more than to small areas (Brooks et al. 1997; Grelle et al. 1999 ). We tested this by assessing the correlations (all had 24 df ) between the remaining area of each hotspot and its chi-square values, retaining negative values (Table 3) . The relationship was significant for birds (r ϭ 0.53, p Ͻ 0.01), amphibians (r ϭ 0.42, p Ͻ 0.05), and minimum plant estimates (r ϭ 0.33, p Ͻ 0.05) but not for mammals or reptiles (r ϭ 0.19 and 0.07, respectively, p Ͼ 0.05). This means that the z value we used was too large for our predictions of extinction in large hotspots.
Overestimates of Threat to Poorly Known Taxa
If the parameters of the species-area relationship cannot provide an explanation for overestimates of threat to poorly known taxa, we must again turn to the Red Lists for answers. One possibility is that the Red Lists are accurate and that reptiles, amphibians, and plants are simply highly tolerant to habitat loss. Two lines of evidence refute this suggestion. The first is that, in well-sampled habitats (e.g., in North America), these groups are much more threatened than are birds and mammals (Stein et al. 2000) . The second is that, in any case, serious declines are apparent among reptiles (Gibbons et al. 2000) , amphibians (Houlahan et al. 2000) , and plants (Cardoso da Silva & Tabarelli 2000) .
The more likely possibility is that our knowledge of threat to plant, reptile, and amphibian species is insufficient and that many more species are threatened than are currently on the red lists. For reptiles 253 species are threatened, 20% of those species assessed, whereas for amphibians 124 species are threatened, 25% of those species assessed (Baillie & Groombridge 1996) . Hence, approximately 1265 reptile species (one-sixth of the to-tal global fauna) and 496 amphibians (one-tenth of the total global fauna) were assessed. The IUCN Red List Programme ( Hilton-Taylor 2000) is making a concerted effort to ensure complete coverage of all herptiles in the next few years. For plants, the paucity of information is also stated explicitly in the red list: "data, in particular for many parts of Africa, Asia, the Caribbean, and South America, are either patchy or lacking" (Walter & Gillett 1998:xix) .
We tested explicitly whether this geographic bias toward the temperate zone is apparent in our results by looking for correlations between the magnitude of the (approximate modal) latitude for each hotspot and its chi-square values, again retaining negative values ( Table  4 ). Recall that these values reveal whether the extent of habitat loss predicts numbers of extinctions significantly different than the actual numbers of threatened and extinct species. All tests had 24 df. For amphibians (r ϭ 0.36, p Ͻ 0.05) and reptiles (r ϭ 0.39, p Ͻ 0.05), the chi-square values were significantly lower in tropical than in temperate hotspots. Thus, the extent of habitat loss overestimated threat in tropical hotspots but predicted threat more accurately in the temperate zone. There was no significant correlation for birds or mammals (r ϭ 0.24 and 0.07, respectively, p Ͼ 0.05), which we would expect given that these groups are relatively well known. The correlations for plants were also not significant, probably because of the noise introduced by using minimum estimates (r ϭ 0.18, p Ͼ 0.05). These results are not independent of the scale dependence demonstrated earlier, although there was no relationship between hotspot size (original or remaining) and latitude (r ϭ 0.04 and 0.08, respectively, p Ͼ 0.05). Also, in contrast, Brooks et al. (1999b) found that for birds and mammals habitat loss tends to predict threat accurately in tropical rainforest but to overestimate threat in monsoon forests. This raises the possibility that the numbers of "missing" plants, reptiles, and amphibians in the 15 tropical rainforest hotspots may be even higher than the comparison with nonforest temperate hotspots suggests.
Implications for Conservation Strategy
Our analysis supports the call of Myers et al. (2000:857) to "take immediate steps to safeguard the hotspots to avoid an exceptionally large extinction spasm." More than a half of all the planet's threatened species live on 1.4% of the land surface, which includes the hotspots. Furthermore, the number of threatened endemic birds and mammals in hotspots generally matches the number expected to become extinct following the habitat loss that has already occurred in the hotspots. These threatened species survive only thanks to the time lag between habitat loss and extinction (Brooks et al. 1999a) .
For reptiles, amphibians, and plants, the extent of habitat loss consistently overestimates the numbers of threatened or extinct species. The most likely explanation for this is simply our lack of knowledge of the conservation status of most species. This explanation is supported, for both reptiles and amphibians, by the existence of a latitudinal gradient in the degree to which habitat loss overestimates known threat. Habitat loss is a worse predictor of known threat for tropical than for temperate hotspots, which emphasizes the plea of da for the investment of far greater effort in the tropics in both the compilation of existing data and in the collection of new data in the field.
Among the 25 hotspots, the highest priorities can be identified by various parameters. Myers et al. (2000) ranked hotspots for numbers of endemic plants and vertebrates, endemic plants and vertebrates divided by area, and percentage of original vegetation remaining; they then listed as the eight hottest hotspots those ranked in the top five hotspots for at least three of these criteria. Number of endemic plants and vertebrates divided by area is a surrogate measure of the incremental species loss that a hotspot faces from a given additional habitat loss. This measure is also correlated with the endemism densities mapped in Fig. 1 , although it underestimates the richness of large hotspots. Thus, the data for endemism divided by area in Table 6 of Myers et al. (2000) could be substituted with those from our Table 4 . The only change resulting from this would be the addition of the Tropical Andes.
Another substitute for these parameters could be the actual measure of threat in terms of rate of habitat loss. Using these data in Myers et al.'s (2000) Table 6 adds Mesoamerica and Tropical Andes but drops Western GhatsSri Lanka and the Eastern Arc and Coastal Forests of Tanzania-Kenya. A clear limitation to this technique is our lack of data on rates of habitat loss for nontropical forest habitats. If these were available, using this method would undoubtedly also place the Mediterranean basin among the hottest hotspots. In any case, these 11 hotspots (Madagascar, Philippines, Sundaland, Brazil's Atlantic Forest, Caribbean, Indo-Burma, Western Ghats-Sri Lanka, Eastern Arc and Coastal Forests of Tanzania-Kenya, Tropical Andes, Mesoamerica, and Mediterranean Basin) are clearly the "hyperhot" priorities for conservation investment (Myers et al. 2000) .
A concern could be raised that the hotspots strategy misses other areas of high endemism and threat. Myers et al. (2000) point to the Angola Scarp, Ethiopian Highlands, southeastern China and Taiwan, and Queensland rainforests as possible secondary hotspots. Preliminary analysis of these areas confirms that although all are certainly rich in endemics, none hold more than 1500 endemic plant species (World Wide Fund for Nature & IUCN 1994 Stattersfield et al. 1998 ). Other distinctive regions that also fall into this category are the Horn of Africa; the Maputaland-Pondoland region of southern Africa; the Kopetdag, Pamir and Tien-Shan mountains of middle Asia; and the pine-oak woodlands of the southern United States and northern Mexico (Udvardy 1975; World Wide Fund for Nature & IUCN 1994 Olson & Dinerstein 1998) . All of these areas probably also retain Ͻ30% of their original habitat cover (Hannah et al. 1995) and so are definite conservation priorities. Nonetheless, these areas between them hold only a few percent of the world's plants as endemics (Myers et al. 2000) . All other distinct biogeographic regions appear to hold less than 500 endemic plant species, with the likely exception of the Albertine Rift of Central Africa (for which the compilation of botanical data is an urgent need). Of course, the three major tropical wilderness areas of the Greater Amazon, the Congo Basin, and New Guinea and Melanesia are also extremely species-rich and hold many endemics, but all three regions retain more than two-thirds of their original forest cover and require a different conservation strategy than do the hotspots (Mittermeier et al. 1998) .
We have shown that the habitat loss that is such a feature of the world's biodiversity hotspots has left extremely large numbers of species threatened and with a high probability of extinction in the absence of immediate conservation action. In some hotspots-oceanic islands of the Caribbean, Indian Ocean, and Pacific-many of these extinctions have already occurred, and in fact we have lost even more species than we would expect based on habitat loss. Overall, the majority of the world's threatened species are endemic to hotspots. The degree to which we can effectively conserve these will determine the height of the breaking wave of the sixth extinction (Pimm & Raven 2000) . If the conservation community can effectively use the hotspots approach, we have a chance to protect over half the world's species in the hotspots alone. Otherwise, we stand to lose over half of the world's threatened species in the mediumterm future. 
